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SNAG MANAGEMENT

Keith E. Evans and Richard N, Conne I/

Abstract.--Thirty-six of the 85 North American cavity

nesting bird species occur in the north-central and north-
eastern forests. Species richness and density are influenced

by the quality and quantity of available snags, Snag abun-
dance is influenced 5y many land use options including timber

operations. We have calculated the snag needs for 9 primary
excavators and have related these needs to management options.

Only recently have wildlifers expressed of birds depending on these attributes vary

great concern for animals that depend on the greatly. Generally, the value of a snag
dead and dying tree (snag) component of the increases as its size increases. Snags less

forest--especially for avifauna classified as than i0 cm d.b.h, and/or less than 2 m tall

cavity nesters. These birds evolved in unman- have little value for feeding and nesting
aged forest stands where snags occur naturally birds. The snag characteristics of primary
and are dependent on snags for at least a interest are natural cavities and a condition

portion of their life requirements. Since 90 that makes a snag suitable for cavity excava-

percent of the trees present i_ an upland tion (fig. i).
hardwoods stand at age 20 will die during the

next 60 years (Gingrieh 1971), there are many Hard and Soft Snags

standing dead and dying trees found in naturally
classification of a snag as "hard" or

developing forests. The

"soft'--is somewhat subjective. Generally,

Each resource discipline views the snag hard snags are dead or partially dead crees

component of forests differently. Foresters with at least some limbs remaining and with
know that growth can be increased and mortal- fairly sound wood. Soft snags are in advance

icy decreased by periodically thinning forest stages of decomposition and rarely have limbs,
stands. Thinning a forest selects against

subdomlnant, low-vigor, silviculturally Natural Cavity
defective and low-quallty trees--trees that

have the highest potential to become suitable A spate hollowed out of a tree by a force

snags. Snags and potential snags are often other than a bird. These holes are oo_nonly
referred to as "ugly" by the landscape created by funsal rot, insects, fire, or the

architects, and "hazards" by the forest pro- breakage of the wood fiber.
teetion and safety divisions. Although these
concerns are occasionally valid, across the Primary Excavator
board condeumation is unwarranted.

A bird species that excavates or hollows

The objectives of this paper are to (i) out a space within s snag for nesting or roost-

identify bird species that depend on snags, int. The woodpeckers are the major group of

(2) discuss the specialized requirements of primary excavators. Their habit of excavating

these bird species, (3) relate snag attributes partial or complete cevities in excess of their
to management options for bird species, (4) needs provides the major supply of cavities for
calculate the number of snags required, and secondary users.
(5) make management recommendations.

Secondary Users
EXPLANATION OF TERMS

A bird species that nests or roosts in a
Snag natural cavity or a cavity excavated by a

primary excavator. Certain species, such as

A snag is a standing dead or partially the black-capped chickadee, can be both a

dead tree. Snag attributes and the requirements prlmary excavator and secondary user.

_Principal Wildlife Bielgolst, North Con- Bark Cavity
tral Forest Experiment Station, Columbia, Me;

and Research Wildlife Biologist, Southern Forest A space created by loose bark. These

Experiment Station, Nscogdoehes, TX_ respec- spaces are used by insects, reptiles, amphi-
tlvely, blahs, mammals, and birds, e.g., brown creepers.
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Figure l.--Diagro_ of snag types and generalized use patterns.

Usually formed after a tree or tree limb has by other species. The snag-dependent species--
died. hole nesters--make up 20 percent of the bird

species encountered on the breeding bird survey

Woodpecker Territories routes in Missouri (Evans and Dawson 1976).
Most of these species are insectivorous, and

Disagreement exists In the literature as may help control insect populations that damage

to what Eype of territories different species timber. The winter bird populations in the
of woodpeckers defend. Lawrence (1966) reported northeast consist of an even higher percentage

that several species in Ontario defended nest- of cavity-dependent birds. Book and Lepthiem

ing and mating territories (type B) (Nice 1941). (1974) found that theaverage Christmas bird
Brenowitz (1978) and others have noted that sizes count for the northeast contained 40 species of

of defended areas for many species varied within birds. The list of birds we are considering in

species depending on the species intruding; this paper (table i) contains 26 species that

thus, a pair may defend nesting, mating_ and winter in the area.
foraging territory (type A) when interacting

with one species, and Type B territory when Although the hole nesters have some common
interacting with another, characteristics and requirements, they are a

diverse group. They range in size from ii-1500

The values used for sizes of woodpecker grams and utilize territories from less than

territories in this paper include the ares used i ha to over 140 ha (table I). Management

by pairs for nesting_ mating, and foraging--a options must be equally diverse. We have

_ype A territory using the code developed hy simplified the management proposals by (i)
Nice (1941). Also, for some of the woodpecker concentrating our comments on the primary exca-

species examined in this paperj the word "range" vstors, and (2) considering only the snag com-

may he more scientifically correct than the word ponent of their life requirements. If suitable

"territory". numbers and sizes of snags are provided for
primary excavatorsp the snag requirements of

DEPENDENT BIRD SPECIES secondary ssers hopefully will be attained.

Some 85 species of North American birds SUITABILITY OF HARDWOOD AND PINE SNAGS
nest and/or roost in dead or deteriorating AS CAVITY SITES

trees (Scott e% aZ 1977). These species
either excavate cavities, use cavities crested Recently, the importance of snags in forests

by decay or breakage, or use cavities constructed and lumbered areas has become widely recognized
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(McClelland and Frissell 1975, DeGraaf 1978, dead branch stubs, old wounds or scars, exist-

Scott 1978). Techniques to calculate the Ing woodpecker cavities, and dead portions on
number of snags required by individual species trees are some obvious characteristics inditer-

appeared in Balda (1975), Bull and Meslow (1977), ing the possible presence of a suitable sub-
and Thomas _t _Z. (1976). The sna_s provided strate. Coring snags with an increment borer

should be suitable for nest cavity excavation, and/or culturing fungi from these cores are
To be suitable for cavity sites, snags should more difficult methods to determine suitability
be large enough in diameter and have decayed of snags (Conner et aZ. 1976).
heartwood at a height appropriate for a bird

species to excavate a nest cavity (table 2). SNAGS AS FORAGING SUBSTRATES
Primary excavators prefer trees with heart

rots because the soft, rotted wood facilitates In addition to their importance as nest

cavity excavation (Conner et _Z. 1976). sites, snags are used extensively by many birds
as foraging sites. The surface of a live tree

Several states of decay are suitable for is a complex habitat. Crevices formed by the

cavity excavation, but some are better "quality t_ bark provide sites for spiders, ants, moths,
for nest sites than others. The best quality and other invertebrates to hide. These inverte-

nest site is a live tree with a "top rot", brates are the mainstay diet of the bark
decayed heartwood in the upper trunk or main gleaning birds.
limbs of the tree. Such trees have a firm

sapwood which is highly effective as a defense As a tree dies, it is invaded by many

against predators (Kilham 1971, Conner 1977b). additional insects. Noteworthy of these are
Top-rotted trees are often used by woodpeckers the numerous species of bark beetles that

when nesting in hardwoods (Conner e_ _. 1975). feed in the cambium of the tree. Larvae, pupae,

and adults are a major food item of many wood-
A less defensible nest tree is one having peckers (Otvos 1965). Woodpeckers extract the

both heart and sap rotting fungi present at the larvae of these insects after pecking small
site of the nest cavity. Sap rots infect the holes through the bark. Later in the beetles'

sapwood of trees, softening it and killing the life cycle woodpeckers need to make excavations
affected tree or limb. If the sapwood is to gain access to larvae that have gnawed a

soft, predators can easily enlarge the cavity tunnel into the sapwood to pupate.
entrance tuhe and prey on young or adults.

However, certain species that are n_ strong Additional prey are found in the heartwood
excavators (e.g., downy woodpeckers-') may be of the snags. Carpenter ant (C_ono%us spp.)
partially dependent on snags with both heart and and termite (Isoptera) colonies are rich food

sap rots when they nest in trees with "hard" supplies _or woodpeckers strong enough to pene-
wood, e.g., oaks, hickories, etc. (Conner 1978). trate the tree shell protecting the caverns

(Conner 1977a).

Beetle-killed pines are an additional type

of snag available for cavity nesters. These CALCULATION, SIZES, AND DISTRIBUTION

snags are often quite soft because invading OF SNAGS REQUIRED
beetles and broken branches have exposed most of

the wood to fungal attack. Due to extensive In this paper we have used the formula
decay in both sapwood and heartwood these snags developed by the U.S. Forest Service (Bull and

often do not stand for long periods _f time. Meslow 1977) to calculate the number of snags
required by species:

The least desirable nest tree condition

occurs when only the sapwood of a snag is rotted. Y = A x B x C
When a nest cavity is excavated into Just the

sapwood, the cavity is quite vulnerable to Where: Y = number of suitable-sized snags

predation, and possibly temperature extremes, required standing at any given time
The thickness of wood between the cavity and per 40 ha (I00 acres).

the outside of the tree is typically minimal A = maximum bird species density per
in such cavities Thus, the insulation value 40 ha (100 acres).

of the cavity (Kendeigh 1961) may be greatly B - number of snags used annually (or
reduced for a specific season).

C - snag reserve, some snags will fall
Possible Indicators of Suitable Snags and need replacement, some avail-

able snags will be unsuitable for
Snags with potential nest sites have many

indicators (Conner 1978). Fungal conks, rotting cavity excavation, and some snags
will be used as feeding but not

_/Sclentific names in Appendix. nesting sites.
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